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I. LOW NICOTINE STUDY 

A. Objective : To investigate the biochemistry of the nicotine 
biosynthetic pathway at putrescine N-methyltransferase (PMT) and 
specifically to isolate PMT from tobacco root extracts. 

B. Status : Root extracts were processed to the 40-65% ammonium 
sulfate stage (PM extracts 82, 83) and harvest of group 14 plants 
was completed. Roots from plants were also harvested and stored 
for a topping study (1). 

A number of affinity support media were tested for possible use in 
purification of PMT; these included w-aminohexyl Sepharose 4B, 
epoxy-linked SAM-Sepharose 6B, NMP-hexanoic acid-Sepharose 4B, 
hexanoic acid Sepharose 4B, w-aminobutyl-C 3 -Agarose, w-aminoethyl- 
C 3 -Agarose and w-aminopropyl-C 3 -Agarose (the SAH and NMP-linked 
material were prepared by Dr. W. P. Hempfling) (3,5,6). PMT was 
bound to the NMP-CH-Sepharose 4B column, but addition of putre¬ 
scine did not release the PMT. However, 40-50% of the PMT applied; 
was eluted with the protein peak using a 0 to 1 M NaCl or 0 to 

O. 75 M NaCl gradient. The w-aminoethyl Agarose support medium 
appears to be the most useful linker material; 80% of the PMT- 
activity subjected to the column was eluted with a 50 mM NaCl step 
gradient and the peak fraction showed an increased specific 
activity greater than 3-fold over the starting fraction (5,6). 
Further SAH affinity matrices were examined (Bethesda Research 
Laboratories and an w-aminohexyl Sepharose 4B, prepared by Dr. W 1 . 

P. Hempfling) (2). PMT-active fractions were eluted with a 
gradient of 0 - 1.5 M NaCl; examinations of protein bands by SDS- 
PAGE are being conducted. 

A hydroxyapatite column was equilibrated at pH 6.8 with 1 mM 
potassium phosphate buffer. PMT was bound to this matrix and 
eluted with a 1 to 300 mM phosphate gradient. Approximately 35% 
of the applied activity was recovered in three fractions with an 
increased specific activity of 2.4-fold in the peak fraction. A 
higher pH value was examined to attempt increased recovery. The 
hydroxy-apatite column was examined at pH 7.2. With this latter 
column, a more shallow gradient (1 to 200 mM phosphate gradient), 
was used to elute PMT. About 30% of the PMT activity was 
recovered with a specific activity increase of 2,7-fold of the 
peak fraction from the starting material (4). 

PMT-active samples (previous examination was done on gel slices) 
were obtained in solution form from a native gel, using the 
Canalco (ELFE) system. SDS-PAGE examination of the PMT-active 
fractions showed 2-3 bands in the 50-60 kDa region by silver 
staining (3). 
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3 H-SAM labeling of PMT preparations has been conducted by Dr. 

Bruce Davies. 

C. Plans : Continue to optimize affinity matrix for purification of 
PMT. Continue to optimize native gel (Canalco) system to purify 
PMT. Continue 3 H-SAM labeling studies. Obtain PMT-active samples 
for application to affinity and native gel. 

D. References : 

1. Dunn, R. L. Notebook No. 7899. 

2. Malik, V. Notebook No. 8542. 

.. 3. Davies, S. Notebook No. 8694. 

4. Yu, T. Notebook No. 8381. 

5. Mooz, E. D. Notebook No. 8599. 

►6. Crockett, E. Notebook No. 8563. 

II. ALTERNATE HUMECTANTS (PG/G-FREE SHEETS/CIGARETTES') (1) 

A. Objective : To produce an acceptable cigarette (domestic 
Marlboro-type) which is PG/G-free by the end of 1988. 

B. Results : Zero-time survivability tests on production plant PG/G- 
free RCB were conducted in the make-pack processing area. Samples 
have been submitted for analytical evaluation. Subjective evalua¬ 
tion of the first PG/G-free cigarette model and ; a control ciga¬ 
rette was performed by the Flavor Development panel and the 
cigarettes were found to be similar (2). 

C. Plans : Another PG/G-free cigarette model will be made and evalu¬ 
ated by Flavor Development (3). 

D. References : 

1. Mooz, E. D. Notebook No. 8599. f| 

2. Ruziak, S. PG/G-free Marlboro KS Small Scale Run. Memo to E. 
Mooz; 1988 September 14. 

3. Ruziak, S. Personal Communication to E. Mooz. 1988 September 14. 

III. ALTERNATE HUMECTANTS (GLYCERINE-FREE SHEET/CIGARETTES') (1) 

A. Objective : To produce an acceptable glycerine-free (G-free) 
cigarette (domestic Marlboro-type) for a POL test by the end of 
the first quarter of 1989. 

B. Results ; Control and G-free POL 3582 cigarettes that were remade 
in the Semi-works have been rejected due to differences in tar 
deliveries between the control and test cigarettes. 
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C. Plans : Since there is still interest in producing an acceptable 
G-free cigarette and no more G-free feedstocks are available, G- 
free RL will be remade at Park 500 and G-free RCB will be remade 
at the BL Plant. Flavor Development will handle the remaking of 
G-free ESB and DIET (2). 

D. References : 

1. Mooz, E. D. Notebook No. 8599. 

2. Ruziak, S'. Personal communication to E. Mooz. 1988 September 

22 . 
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